Experimental Crystal data C 14 H 19 N 3 O 4 M r = 293.32 Orthorhombic, P2 1 2 1 2 1 a = 4.6662 (2) Å b = 15.3356 (8) Å c = 20.9273 (12) Å V = 1497.54 (13) Å 3 Z = 4 Mo K radiation = 0.10 mm À1 T = 100 K 0.27 Â 0.11 Â 0.08 mm Data collection Bruker SMART APEXII CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2005) T min = 0.773, T max = 0.980 13029 measured reflections 1742 independent reflections 1334 reflections with I > 2(I) R int = 0.096
In the title compound, C 14 H 19 N 3 O 4 , the perhydropyran ring adopts a chair conformation. An intramolecular C-HÁ Á ÁO hydrogen bond generates an S(6) ring motif. In the crystal packing, molecules are linked by O-HÁ Á ÁO hydrogen bonds, forming infinite chains along [100] .
Related literature
For background to d-perosamine, see: Jacquinet (2006) . For the synthesis of d-perosamine, see: Krishna & Agrawal (2000) . For metabolites, see: Grond et al. (2000) . For ring conformations, see: Cremer & Pople (1975) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . For bond-length data, see: Allen et al. (1987) . For the stability of the temperature controller used for the data collection, see: Cosier & Glazer (1986 Table 1 Hydrogen-bond geometry (Å , ).
0.97 2.58 3.180 (4) 120
Symmetry code: (i) x À 1 2 ; Ày þ 1 2 ; Àz.
Data collection: APEX2 (Bruker, 2005) ; cell refinement: SAINT (Bruker, 2005) ; data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 ). HKF and WSL thank Universiti Sains Malaysia (USM) for the Research University Golden Goose Grant (1001/PFIZIK/ 811012). WSL thanks USM for a student assistantship. was later recognized to be present in the lipopolysaccharide (LPS) of Vivrio cholera (Jacquinet, 2006) . Methyl 3-benzyloxy-4-azido-α-D-rhamnopyranoside is an important intermediate in the synthesis of D-perosamine (Krishna & Agrawal, 2000) .
5-Azido
Rhamnopyranosides were detected as metabolites from five different strains of Streptomycetes (Grond et al., 2000) .
The bond lengths (Allen et al., 1987) and angles in the molecule (Fig. 1) are within normal ranges. The perhydropyran ring adopts a chair conformation. The puckering parameters (Cremer & Pople, 1975) are Q = 0.540 (3) Å; Θ = 8.0 (3)°a nd φ = 8.0 (2)°. Intramolecular C7-H7B···O2 hydrogen bonds formed a six-membered ring, producing an S(6) ring motif (Bernstein et al., 1995) . The dihedral angle formed between the benzene (C1-C6) and perhydropyran (C8-C10/O4/C11/ C12) rings is 57.32 (16)°.
In the crystal packing (Fig. 2) , the molecules are linked by intermolecular O2-H1O2···O2 and O2-H1O2···O3 hydrogen bonds (Table 1) into an infinite one-dimensional chains along the [100] direction.
Experimental
To a stirred mixture of methyl 3-benzyloxy-4-methoxysulfonyl-α-D-rhamnopyranoside (0.50 g, 1.4 mmol) in DMF (5.0 ml) was added sodium azide (0.18 g, 2.8 mmol). The reaction mixture was stirred further at room temperature for 12 h. TLC (30% EtOAc/hexane, Rf-0.5) analysis showed complete conversion. The reaction mixture was concentrated under vacuum and the residue was purified by column chromatography using 25% ethylacetate in petroleum ether to get pure product as colourless crystals (yield: 300.0 mg, 71%, M.p. 376-378 K).
Refinement
Atom H1O2 was located in a difference map and was refined freely. Other H atoms were positioned geometrically [C-H = 0.93 to 0.98 Å] and was refined using a riding model, with U iso (H) = 1.2 or 1.5 U eq (C). A rotating-group model was applied for the methyl groups. In the absence of significant anomalous dispersion, 1187 Friedel pairs were merged for the final refinement. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O1 0.0881 (4) 0.40074 (13) 0.13521 (10) 0.0229 (5) 
